Developmental neurotoxicity to methamphetamines.
1. To investigate the long-term changes caused by amphetamines in the developing brain, we used both an in vivo and in vitro model of chronic fetal exposure to methamphetamine and related drugs. 2. Offspring of rats, treated with either saline, 2 mg/kg twice a day (b.i.d.) or 10 mg/kg b.i.d. methamphetamine throughout gestation, were examined at 30 days of age for changes in the monoamine system of their brains. 3. At the lower dose methamphetamine was neurotoxic to specific neuronal populations, mostly serotonergic. At the higher dose, methamphetamine retained its neurotoxic properties, but also stimulated the growth of axonal terminals in specific regions as evidenced by an increase in monoamine uptake sites. The neurochemical changes at the higher dose were correlated with deficits in adult behavioural measures. 4. Corresponding in vitro drug treatments of rat neuroblastomas cells also produced a dose-related effect on cellular growth and differentiation patterns. Neurotoxic as well as stimulatory effects of methamphetamine and some related compounds were seen in culture. 5. Our in vivo and in vitro observations demonstrate neurotoxic effects of amphetamines and the remodelling of synaptic morphology in response.